Therapeutic potential of targeted multifunctional nanocomplex co-delivery of siRNA and low-dose doxorubicin in breast cancer.
Malignant tumors remain a major health burden throughout the world, and effective therapeutic strategies are urgently needed. Combining gene therapy with chemotherapeutics in a single delivery system is more effective than co-treatment of cancer with individual delivery systems carrying either gene or drug. In this study, a multifunctional folate-decorated and pH-responsive PHD/PPF/siVEGF nanocomplex is developed via a self-assembly process utilizing ternary pre-functionalized polymers with vascular endothelial growth factor targeted siRNA. Antitumor effects of the combination therapy are evaluated in both in vitro and in vivo orthotopic xenograft models of breast cancer with systemic administration. The improved therapeutic response was supported by the observation of over 70% and 55% down-regulation of VEGF mRNA expressed in vitro and in vivo, effective antiproliferation and inhibition of tumor spheroids in vitro, significant decrease in tumor microvessel density in vivo, dramatic increase in life span of mice with a tumor xenograft and a decrease in toxicity in vivo. In addition, the current studies demonstrated the potential of combination of antiangiogenic therapy of siVEGF and killing off tumor cells of DOX, with the incorporation of tumor microenvironment sensitivity and target modified into a single nanoparticulate formulation for profound therapeutic effect.